INTRODUCTION
Since their discovery nearly twenty years ago, single wall carbon nanotubes (SWNT) have been the focus of numerous investigations because of their unique and superior electronic, chemical, physical and mechanical properties, representing the ultimate carbon fiber [1] [2] [3] [4] [5] [6] [7] [8] .
But one major challenge is to control the growth of SWNTs, in particular concerning their diameter and helicity. To achieve a controllable growth of the CNTs with high quality, understanding of their growth mechanism is of importance, which still remains an open question [1] . Naturally, the growth mechanism of nanotubes is not well understood. It may be different depending on which method is used.
It is known that the arc-discharge and laser-ablation method lead to growth of MWNT without using metal catalyst whereas for carbon nanotubes to be synthesized with the CVD method, the catalyst particles are necessary. In contrast, for the growth of SWNTs, catalysts play an important role for all three methods mentioned above [1, [6] [7] [8] .
Carbon nanotubes produced using the CVD method exhibit high purity, high yield, and perfect orientation. According to the different CNTs have been studied using SEM, RAMAN and TEM. Based on our TEM results, a growth mechanism is described.
EXPERIMENTAL
The nanotubes were grown by a thermal CVD of methane at atmospheric pressure.
Materials
Silicon (100) 
Carbon nanotubes growth
Catalyst materials were deposited onto the 
Characterizations
SWNT samples were fully characterized using SEM, TEM and Raman spectroscopy.
The growth mechanism of SWNTs in the methane CVD process was determined systematic by TEM imaging of nanotube ends.
Using TEM grids as substrates for the growth of carbon nanotubes is a very simple approach.
The TEM grids are thin metal foils with punched holes. The grids have a diameter of 3.05 mm and a thickness of 12 to 15 m. The melting point of the grids' metals is higher than 1000°C which means that the grids should withstand the growth process.
RESULTS AND DISCUSSION

Catalyst on the copper grid
The suspension catalyst was covered on thecopper grid by the micropipette and characterized with TEM. ).
Carbon nanotube characterization
As it is well known, the G-band intensity is approximately proportional to density of SWNTs. The D-band is related to the structural disorder of sp 2 bonded nanocrystalline and/or amorphous carbon species. Its low intensity is indicating that very few defects are presents in these SWNTs. The quality of the tubes can be also identified using the very low ratio between the D-band and G-band (0.1 -0.05).
TEM images of carbon nanotube on the molybdenum grid
The results of the experiments with TEM grid can be summarized as follow:
The TEM pictures are taken at the Center TEM results also confirmed that the MWNT and DWNT didn't grow on our process.
The growth mechanism of CNT
With TEM images, we found that the bottoms of nanotubes are attached by small catalyst particles. In all cases, it is found that the bottoms with catalyst nanoparticles are always anchored on the alumina support (red arrows in fig 7) . The growth stops when the methane becomes insufficient or the active catalyst particle is poisoned by reaction ( fig. 10 ). 
